In five cases of anteroseptal myocardial infarction complicated by intermittent right bundle-branch block, the onset of right bundle-branch block provoked the appearance of abnormal Q waves in leads VI and V2, whereas a small initial R wave was present in the same leads during normal conduction. The intermittency of the conduction disturbance indicated that the Q waves were "right bundle-branch block dependent". It was also apparent that right bundle-branch block shifted the electrical location of the infarct towards the right, and made it look much larger. Right bundle-branch block dependent Q waves may arise during the acute stage of an anterior infarct suggesting, fallaciously, that an acute extension has occurred, or during the chronic stage, leading to the erroneous supposition that a new ifrct has developed. The abnormal Q waves of anteroseptal infarction complicated by fixed right bundle-branch block, though obviously related to the infarct, may be dependent on the right bundle-branch block.
In some patients with anteroseptal myocardial infarction, we have observed that the onset of right bundle-branch block may cause the appearance of abnormal Q waves in leads VI and V2, by turning an rS pattern into a QR. Though the septal involvement becomes more readily apparent, the mere occurrence of right bundle-branch block may give rise to erroneous diagnosis of a new infarct or an extension of a previous one. Five cases showing this electrocardiographic sign are presented in this paper, and four previously reported cases' 3~are reviewed.
Case reports CASE 1 A 48-year-old man had suffered an acute anterior wall myocardial infarction complicated by intermittent right bundle-branch block 10 months previously. Fig. 1 shows the full conventional electrocardiogram with right bundle-branch block. In the lower strip, two postextrasystolic beats disclose a normally conThis work was supported in part by the Fundacion de Investigaciones Car- diologfcas Einthoven and the Comisi6n para el Estudio Integral de la enfermedad de Chagas.
Accepted for publication 6 November 1981 ducted QRS in which a small initial R wave can be seen., whereas the right bundle-branch block beats were all characterised by the presence of a deep Q Rosenbaum, Giroui, Ldzzari, Halpern, Elizari wave. It was apparent that the Q wave in VI was right bundle-branch block dependent. Fig. 2 shows two electrocardiograms recorded during the acute stage, illustrating that at that time the Q wave occurred both with or without right bundle-branch block. The R wave in VI (during normally conducted beats) was first seen to occur several months after the acute episode, suggesting that tissue somewhere in the infarcted area had recovered from the ischaemic process. The patient died four years later because of recurrent pulmonary embolism. A routine necropsy showed an old transmural anterior and septal myocardial infarction. The right ventricular free wall was not involved.
CASE 2
A 50-year-old man developed an acute anterior wall myocardial infarction and intermittent right bundlebranch block. Four electrocardiograms were selected ( Fig. 3 ) to illustrate that Q waves occurred in leads VI to V4 only when right bundle-branch block was present (B and D), while a small R wave appeared in the same leads when right bundle-branch block was absent (A and C). Right bundle-branch block conveyed the impression that the infarct was larger and that its electrical location was shifted towards the right. Though transient additional ischaemic injury causing both the right bundle-branch block and the Q waves cannot be totally excluded, such a possibility is less likely than the simple occurrence of right bundle-branch block dependent Q waves, because disappearance of the right bundle-branch block was repeatedly and instantaneously followed by reappearance of R waves. Subsequently the patient developed left bundle-branch block, paroxysmal atrioventricular 26-10-72 The three electrocardiograms in Fig. 5 were recorded from a 61-year-old man 34 hours after a prolonged episode of retrosternal pain. The tracing at 1700 hours shows right bundle-branch block, left anterior hemiblock, and abnormal Q waves in VI to V2, denoting an anteroseptal infarction. A QS in III and aVF is compatible with involvement of the inferior wall. At 1430 and 1710 hours right bundle-branch block was absent and initial R waves were present in Vl to V6. It should be noted that frank ST segment elevation did not occur in any of the electrocardiograms, so that in the absence of right bundle-branch block the anterior infarct was not clearly apparent. The next day the patient developed left bundle-branch block followed shortly by complete atrioventricular block and died on the third day. Necropsy disclosed a massive anterolateral, inferior, and septal myocardial infarction (Fig. 6 ). The entire septum was necrotic but for a small subendocardial rim on the right below the pars membranacea. Careful study of many histological sec- mechanism to be true under a wide variety of clinical conditions. The five cases presented in this paper are an exception to the rule, and the fact that the occurrence of right bundle-branch block dependent Q waves was related to anterior and septal myocardial infarction suggests that the mechanism was probably similar in all of them. In our cases initial R waves in VI and V2 were present during normal conduction but not during right bundle-branch block, suggesting that they represented activation of part of the heart "served" by the right bundle-branch, probably the thin anterior wall of the right ventricle. We postulate that a transmural septal infarction cancelled out the normal septal force and made it possible for a small normally ineffectual electrical force of right ventricular origin to become apparent as a small R wave in V1 and V2, and that right ventricular infarction would make this phenomenon less likely to occur. This hypothesis is supported by the fact that in our three patients who were examined at necropsy septal infarction was transmural and right ventricular involvement was absent, and by the evidence that anteroseptal infarcts usually fail to extend to the right ventricle.'2 Under such conditions, the abnormal Q waves in VI and V2 may only occur if right bundle-branch block is present. Though left anterior hemiblock occurred in four of our cases, it was unrelated to the Q waves in Vi and V2. In case 1 the Q waves occurred without left anterior hemiblock; in cases 2 and 4 right bundle-branch block elicited the Q waves both in the presence or absence of left anterior hemiblock; and in cases 3 and 5 the Q waves were absent during isolated left anterior hemiblock and only occurred when right bundle-branch block appeared. In addition, no other known form of fascicular block was apparent in the electrocardiograms showing the abnormal Q waves. An alternative explanation would be a transient myocardial injury causing both the right bundlebranch block and the Q waves. In fact, it has been reported that Q waves may occur only transiently during acute episodes of coronary insufficiency.'3-16 This was not the case, however, in case 1, in whom right bundle-branch block was intermittent under chronic conditions; it was unlikely in cases 2 and 5, in whom right bundle-branch block dependent Q waves were seen to occur on different occasions; but cannot be totally excluded in cases 3 and 4. An incomplete left bundle-branch block may justify the occurrence of small R waves in VI and V2 even in the presence of a septal infarct, and under such conditions right bundle-branch block may suppress those R waves. Though this latter mechanism may eventually be operative in other cases, it did not seem to participate in the present series, with the possible exception of case 5.
ROLE OF RIGHT VENTRICLE
A normally activated right ventricle is a necessary condition for the occurrence of initial R waves in Vl and V2 in the presence of a transmural septal infarction and, as a consequence, for the occurrence of right bundle-branch block dependent Q waves. This does not explain, however, the cases in which an anteroseptal myocardial infarction causes abnormal Q waves either with or without right bundle-branch block. For example, in case 1 the Q waves were not right bundle-branch block dependent during the acute stage (Fig. 2) , and it was only when the small R waves reappeared in the chronic stage (Fig. 1) that the Q waves became right bundle-branch block dependent. In fact, if the small R waves which disappear during right bundle-branch block are of right ventricular origin, their absence during normal conduction must necessarily suggest some right ventricular involvement. It is then reasonable to assume that in anteroseptal myocardial infarction in general, a QS in Vl and V2 may indicate additional right ventricular damage, and reappearance of the R waves may suggest recovery of a tissue which because of its anatomical features (the much thinner wall) or peculiarities of its blood supplyl2 may more readily survive from the ischaemic insult than the septum and left ventricle. This possibility, which requires more precise anatomical studies for confirmation, finds support in the studies by Myers et al. 1718 showing that large anterior and septal infarcts may, though not often, involve the anterior wall of the right ventricle.
INCIDENCE OF RIGHT BUNDLE-BRANCH BLOCK DEPENDENT Q WAVES
Right bundle-branch block dependent Q waves may be more common than previously suspected. In 1962 Szilagyi and Ginsburg2 reported a case under the title of "Acute myocardial infarction revealed in the presence of right bundle-branch block". In a classic paper by Wilson et al. ' a case of anterior infarction complicated by transient right bundle-branch block is illustrated (their Fig. 19) , showing that Q waves in leads VI to V4 were present during right bundle-branch block, while a small R wave occurred during normal conduction. The authors pointed out that the "small initial R waves ... apparently represent activation of the free wall of the right ventricle". Two examples of right bundle-branch block dependent Q waves were reported by Gambetta and Childers,3 though they interpreted the "rate-dependent right precordial Q waves" as a manifestation of "septal focal block". In one of the patients late reappearance of right bundlebranch block led to readmnission to hospital because a new infarct was simulated. More important than the individual cases which require intermittency of the right bundle-branch block to be unveiled is the fact that anterior infarction complicated by right bundlebranch block is almost invariably accompanied by abnormal Q waves in Vl and V2' while uncomplicated anteroseptal infarction commonly displays small R waves in the same leads. In a study by Myers et al., 19 12 of 20 necropsy proven cases of anteroseptal infarction showed small R waves in Vl and V2. Of course, it may be argued that the Q waves more readily seen in the presence of right bundle-branch block are simply the result of a larger infarct. Though this may certainly be so, the fact remains that in an unknown number of cases of anterior infarction with right bundle-branch block the abnormal Q waves in Vl and V2 may depend to a great extent on the right bundle-branch block.
CLINICAL IMPLICATIONS
In some cases of anteroseptal myocardial infarction the diagnosis can only or more readily be made in the presence of right bundle-branch block. Right bundle-branch block seems to "expand and shift the infarct towards the right". Since this phenomenon occurs in association with large anteroseptal infarcts, it may be said that right bundle-branch block conveys a more correct impression of the extension of the infarct. During the acute stage the onset of right bundle-branch block may incorrectly suggest an extension of a recent anterior myocardial infarction. In the chronic stage the occurrence of right bundlebranch block may cause Q waves to appear in V1 and V2 and lead to an erroneous conclusion that a new infarct has developed. These are the most important mistakes that can be incurred by overlooking the electrocardiographic sign discussed in this paper.
We are indebted to Dr Jose Milei for the anatomical study performed on case 5.
